Recent studies on Escherichia coli have demonstrated sub-lethal injury-sensitivity to oxygen and selective agents prior to irreversible inactivation when kept in water in a brass vessel. The present study was carried out to investigate whether equivalent responses occur in copper vessels using the pathogens Salmonella enterica serovar Typhi and Vibrio cholerae. Bacterial suspensions were stored in water in a traditional copper vessel for up to 24 h at 30 W C. Samples were withdrawn and plated on selective and non-selective media, then incubated under (a) aerobic conditions and (b) conditions
INTRODUCTION
Over 21 million episodes of illness and more than 200,000 deaths occurred in 2,000 due to typhoid fever (Crump et al. ) . The burden of typhoid has been underestimated in developing nations owing to poor disease reporting in private health care units (DeRoeck et al. ) . In 2006, over 200,000 cholera cases including more than 6,000 deaths were reported from 52 countries by the World Health Organization (WHO ) with the incidence being most common in those less developed nations that are unable to sustain the infrastructure required to provide a clean, safe water supply.
Provision of basic sanitation and hygiene has led to a decline in the incidence of these two diseases in the USA and Europe (Olsen et al. ) but they continue to be a serious health concern in developing nations. Cholera, caused by Vibrio cholerae, is one of the major waterborne diseases prevalent in parts of the world such as Jakarta, Indonesia (Agtini et 
MATERIALS AND METHODS

Bacterial cultures
S. Typhi 733 and V. cholerae 3,906 strains were procured from Institute of Microbial Technology, Chandigarh. V. cholerae O1 and S. Typhi Ty2 strains were obtained from the Central Research Institute, Kasauli, India. The bacterial strains used in the present study were attenuated to negate the risk of transmission of disease. The study was conducted at Punjab University, India. Bacterial cultures for experiments were prepared by loop inoculation of a single colony of the strain to be studied into 100 ml of nutrient broth. This was followed by overnight incubation at 37 W C without shaking. The broth culture was centrifuged at 5,300 × g for 5 min to pellet the cells. The centrifuge used was designed to prevent leakage and placed in a well-ventilated room with exhaust filters. The supernatant was discarded and the pellet was washed twice with sterile 0.85% NaCl to remove any traces of the broth. The pellet was finally suspended in sterile distilled water (adjusted to pH 7.0 for S. Typhi, 7.5 for V. cholerae using 0.01 mol l À1 HEPES/NaOH) to give a final dilution of 1:100. One hundred millilitres of broth was added to 10 l of distilled water. This was added to a single storage vessel to give an initial count of approximately 6 × 10 6 CFU (colony-forming units) ml À1 . Hence, the bacterial count obtained on an agar-based medium incubated under standard aerobic conditions constitutes those healthy cells that have the ability to cope with the ROS generated by the medium used for their growth. through supplementation of the growth medium with pyruvate-and/or catalase reinforces the need to consider ROS-n conditions for bacterial enumeration. The present study extends such observations to V. cholerae, which showed a greater sensitivity to the use of standard aerobic growth conditions and the use of a selective medium than S. Typhi (c.f. Figures 1 and 2 ), suggesting a high degree of sub-lethal injury of cells of this pathogen and making it imperative to use conditions that will successfully enumerate such bacteria, especially from environmental samples where sub-lethal injury might be expected.
CONCLUSIONS
Accurate enumeration of sub-lethally injured bacteria plays a pivotal role in any monitoring programme designed to detect the threat of such bacteria through culture-based counts. Providing appropriate ROS-n conditions to overcome oxygen sensitivity through the combination of the peroxide quencher sodium pyruvate in the growth medium, together with incubation of pyruvate-supplemented plates in anaerobic conditions allows the sub-lethally injured cells to be counted, providing a clearer picture of the inactivation process and the role of sub-lethal injury. The experiments show promise in the use of copper storage as a means of contributing to the reduction in risk of waterborne diseases. It should be noted that the results are for household-level pitchers, and should not be extrapolated to vessels of other sizes.
